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1 . (amended) A DNA i nspoot i ng method of inspecting bv irradiating a to- 
b e inspootod DNA chip with a plurality of M multi-soot excitation lights having a 
desired wavelength and of analyzing obtained fluorescent lights generated from said 
DNA chip , said to bo i nspoctod DNA chip being obtained by hybridizing a target with 
a-DNA-ehip, said target being obtained by adding a desired fluorescent material to a 
DNA fragment formed by a-preprocessing from a-DNA that is a dotoction target an 
object to be inspected , said DNA chip including a plurality of L cells that are 
microscopic areas where a plurality of types of desired fragments are arranged in 
accordance with a predetermined r e gu l ar rule , where M is the number of multi-soot 
excitation lights and L is the number of cells , comprising the steps of: 

irradiating mutually different positions of said DNA chip w ith said plurality of M 
multi-spot excitation lights simultaneously with the use of an objective lens for a time 
At that is longer than a fluorescent light attenuation time so as to generate 
fluorescent lights from said DNA chip , said multi-spot excitation lights having a spot 
diameter d that is smaller than a dimension D of said each cell of said plurality of L 
cells . 

guiding said obtain e d generated fluorescent lights from said DNA chip to a 
fluorescent light detecting optical path, 

separating and detecting said fluorescent lights from respective multi-spot 
lights generated by said multi-spot excitation lights irradiated onto said DNA chip, 
and 

executing an inspection of said to - b e- insp e cted DNA chip from -in accordance 
with positions and intensities of said detected f luorescent lights so as to enable a 
determination of a kind and density of the hybridized target DNA . 
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2. (amended) The DNAnnspecting method as claimed in Claim 1 , wherein 
said plurality of M multi-spot excitation l i ght spots lights are arranged in a 1- 
dimensional or 2-dimensional configuration with a fixed pitch on a straight line. 

3. (amended) The SNA-inspecting method as claimed in Claim 1 , further 
comprising the steps of: 

arranging said plurality of M i rrad i ation spots multi-spot excitation lights 
irradiated onto said DNA chip on a straight line with a spacing of substantially kd with 
reference to said spot diameter d and an integer k, and 

repeating an operation in sequence k times, said operation being an operation 
where, after said irradiation with said spot array has been performed during said time 
At, said array is displaced in a direction of said array- straight line bv substantially d 
and said irradiation is performed again during said time At, and thereby 

executing said inspection toward kM spot positions in said afFav -straight line 
direction, and 

displacing said DNA chip and said objective lens relatively at least in a 
direction perpendicular to said afray -straight line direction, and thereby 
inspecting a desired 2-dimensional area on said DNA chip. 

4. (amended) The SNA-inspecting method as claimed in Claim 1 , further 
comprising the step of providing fluorescent light detection deflecting means within 
said fluorescent light detecting optical path so that said fluorescent lights generated 
by said plurality of M multi-spot excitation lights are synchronized with said 
displacement of said spot array in said array direction and come onto substantially 
the same location on said light-receiving apertures. 

5. (amended) The ONArinspecting method as claimed in Claim 4, wherein 
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said fluorescent light detection deflecting means includes a wavelength selection 
beam splitter for permitting said excitation lights to pass therethrough and causing 
said fluorescent lights to be reflected. 

6. (amended) The ONA-inspecting method as claimed in Claim 1 , further 
comprising the step of providing a filter within said fluorescent light detecting optical 
path isolated from an excitation optical path, said filter permitting only said 
fluorescent lights to pass there-through and light-shielding said excitation lights. 

7. (amended) The ONA-inspecting method as claimed in Claim 1 , further 
comprising the step of forming said M multi -spot excitation spat-lights by using a 
plurality of laser light-sources. 

8. (amended) The ONA-inspecting method as claimed in Claim 7, wherein 
said M multi -spot excitation spet-lights are obtained by the steps: 

guiding, into optical fibers, said lights emitted from said plurality of laser light- 
sources, and 

causing said lights to be emitted from light-emitting ends of said optical fibers, 
said light-emitting ends being aligned with M desired pitches. 

9. (amended) The ONA-inspecting method as claimed in Claim 1 , wherein 
said excitation lights include a plurality of different wavelengths, and further 
comprising the step of s e parat i ng distinguishing different targets so as to d e t e ct sa i d 
different targots on said DNA chip , a plurality of fluorescent materials having been 
added to said different targets. 

10. (amended) THo DNA The inspecting method as claimed in Claim 9, 
further comprising the steps of: 
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performing simultaneous irradiation with said excitation lights including said 
plurality of wavelengths, and thereby 

separating distinguishing said different targets on said DNA chip so as to 
simultaneously detect said different targets T in accordance with said plurality of 
fluorescent materials having been added to said different targets. 

1 1 . (amended) The BNA-inspecting method as claimed in Claim 1 , further 
comprising the steps of: 

caus i ng a 2nd l i ght to bo obl i quoly launchod i nto a proxim i ty to caid oxcitation 
spot lighto irradiating a second light with an oblioue incident angle on an inspection 
plane of said to bo inspected DNA chip; so as to dotoct a position at wh i ch said li ght 
i s rofloctod on said inspoction piano, thoroby oxocuting a focal po i nt dotoction, ca i d 
d e s i rod fluorescent matorial add o d targot boing hybrid i zed with caid inspoct i on 
plan e , 

detecting a reflection position at which said second light is reflected on said 
inspection plane; and 

controlling a relative distance between said inspection plane and said 
objective lens in accordance with this information, thoroby achioving said foca l point 
a result of detection of said reflection position . 

18. (amended) A-QNA-An inspecting method, comprising the steps of: 

branching a laser beam so as to form S eight or more beams, said laser beam 
being emitted from a -at least one laser light-source, 

irradiating an inspection plane of a DNA chip with said & eight or more beams 
formed by bo i ng branched , 

causing fluorescent lights to corr e spond to sa i d rospoct i v e boams to be 
generated from said DNA chip and separating said fluorescent lights from reflected 
lights of said beams so as to detect said fluorescent lights, said fluoresc e nt l i ghts 
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boinq gonoratod from sa i d DMA rhip hy r^\r\ irmriioti^n, nn i d res pecti ve b c amc tho 
i rrad i ation of which hav i ng boon porformod in boing branchod i nto 8 or moro, and 

inspecting said DNA chip in accordance with information on said fluorescent 
lights detected by bo i ng causod to corrocpond to caid roopoct i vo boamo . 

1 9. (amended) A-DNA-AnJnspecting method, comprising the steps of: 
branching a laser beam into a plurality of beams having substantially the 

same intensity, said laser beam being emitted from a -at least one laser light-source, 

projecting images of said plurality of branched beams onto an inspection 
plane of a DNA chip, 

i mago photographing detecting images of fluorescent lights generated from 
said DNA chip by said projected images of said plurality of beams, and 

inspecting said DNA chip in accordance with information on said imago 
photograph e d detected images of said fluorescent lights. 

20. (amended) The DNA-inspecting method as claimed in Claim 19, 
wherein said DNA chip is inspected by irradiating said DNA chip with said beams 
while displacing said DNA chip and said beams relatively in a 2-dimensional manner. 

21. (amended) The ONA-inspecting method as claimed in Claim 19, 
wherein said DNA chip is irradiated with said branched beams located in a 2- 
dimensional manner. 

22. (amended) A-PNA-An inspecting method of irradiating a sample with 
multi-spot excitation lights so as to detect fluorescent lights generated from said 
sample , said sample b ei ng obtain e d by coupling a attaching DNA with at least one 
fluorescent molecule added DNA fragmont with a DNA corroopond i ng thoroto , 
comprising the steps of: 
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separating said fluorescent lights from said multi-spot excitation lights, said 
fluorescent lights being emitted from respective multi spots obtained by irradiating 
said sample with said multi-spot excitation lights including a largo numbor of M 
microscopic spots , where M is the number of microscopic s pots 

detecting said-fluorescent light images of said fluorescent lights emitted from 
said sample with the use of a plurality of weak-light detecting devices capable of 
executing a photon counting, 

photon-counting, individually, each of photon signals obtained from said 
respective light detecting devices, 

storing, individually, dataof_photon-counted numbers Npm detected by said 

f 

respective light detecting devices, 

changing positions of said multi-spot lights and a position of said sample 
relatively so as to store in sequence data of said photon-counted numbers from said 
respective d e t e ctors light detecting devices . 

collecting and storing stored data on said photon-counted numbers over a 
desired range on said sample, and 

constructing a fluorescent light pictufe -image f rom said collected data so as to 
execute said ©NA-inspection. 

23. (amended) A-BNA-AnJnspecting method of irradiating a sample with 
sheet-shaped excitation lights so as to detect fluorescent lights generated from said 
sample, said sample bo i ng obta i nod by coupling a attaching DNA with at least one 
fluorescent molecule addod DNA fragment w i th a DNA corroopond i ng thoroto , 
comprising the steps of: 

separating said fluorescent lights from said- said sheet-shaped excitation 
lights, said fluorescent lights being emitted from irradiation areas having a long and 
narrow configurat i on , said irradiation areas being obtained by irradiating said sample 
with said sheet-shaped excitation lights, 
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detecting said-fluorescent light images of said fluorescent lights emitted from 
said sample with the use of a plurality of weak-light detecting devices capable of 
executing a photon counting, 

photon-counting, individually, each of photon signals obtained from said 
respective light_detecting devices, 

storing, individually, dataoiphoton-counted numbers Npm detected by said 
respective light detecting devices, 

changing positions of said irradiation areas and a position of said sample 
relatively so as to store in sequence data of said photon-counted numbers from said 
respective dotoctorc, said i rrad i ation aroac resu l ting from caid choot chapod 
e xcitation l ights and having sa i d long and narrow configurat i on light detecting 
devices . 

collecting and storing stored data on said photon-counted numbers over a 
desired range on said sample, and 

constructing a fluorescent light picture image from said collected data so as to 
execute said ONA-inspection. 

24. (amended) The DNA-inspecting method as claimed in Claim 22, 
wherein said M is equal to 10 or more. 

25. (amended) The SNA-inspecting method as claimed in Claim 24, 
wherein said M is equal to 50 or more. 

26. (amended) The DNAnnspecting method as claimed in Claim 22, 
wherein said multi-spots are arranged on a 1 -dimensional straight line or a 2- 
dimensional straight li no array . 
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27. (amended) The DNA-inspecting method as claimed in Claim 22 or 23 . 
wherein said multi-spot excitation lights or said sheet-shaped excitation lights are 
multi color colored lights having 2 or more wavelengths. 

28 . (a mended ) A DMA incpocting method of irradiating a camp l o w i th 
e xc i tat i on l ights go ao to dotoct inspecting a DNA chip bv detecting f luorescent Nghts T 
sa i d camplo boing obtainod by coup l ing a fluoroooont molocu l o addod DMA fragment 
w i th a DNA corrocponding thoroto generated from a fluorescent material on a DNA 
sample , comprising the steps of: 

separating said fluorescent lights from said-excitation lights irradiated onto 
said DNA sample, said fluorescent lights being emitted from respective multi z spots or 
sheet-shaped irradiation locations on said DNA sample that is obtained by irradiating 
said DNA_sample with said excitation lights in the form of multi-spot excitation lights 
or said-sheet-shaped excitation lights, said multi-spot excitation lights including a 
l argo numbor of M microscopic spots , where M is the number of microscopic soots . 

detecting said-fluorescent light images from said fluorescent lights emitted 
from said DNA_sample with the use of a plurality of M weafc-light detecting devices in 
an average pixel detecting time of (300 usec/M) or less, 

storing, individually, signals obtained from said respective light detecting 
devices, 

changing, relatively, positions of said multi-spot lights or said sheet-shaped 
excitation lights and a position of said DNA sample so as to store said signals in 
sequence, 

collecting and storing said stored signals over a desired range on said DNA 
sample, and 

constructing a fluorescent light picture -image from said collected data oo ao to 
i nsp e ct said DN A and stored signals . 



8 



29. (amended) A DMA i ncpoot i ng method of irradiating a camplo with 
excitation l ights co ao to dotoct inspecting a DNA chip bv detecting fhmmsrant lights T 
said camplo boing obtained bv coupl i ng n flnnrnrmnt mninn,|n adde d DNA fragmont 
w i th a DNA corrooponding thoroto generated from a fluorescent material on a DNA 
sample , comprising the steps of: 

separating said fluorescent lights from said-excitation lights irradiated onto 
said DNA sample, said fluorescent lights being emitted from respective multi 2 spots or 
sheet-shaped irradiation locations on said DNA sample that is obtained by irradiating 
said DNA sample with said excitation lights in the form of multi-spnt excitation lights 
or sheet-shaped excitation lights, said multi-spot excitation lights including a largo 
numbor of M microscopic spots the -havino a diameter or the-focus-achieving width of 
which is smaller than 3 urn and larger than 0.3 urn, said sheet-shaped excitation 
lights having a width that is smaller than 3 urn and larger than 0.3 urn , where M is the 
number of microscopic spots . 

detecting said-fluorescent light images emitted from said DNA sample with 
use of a plurality of weak-light detecting devices, 

storing, individually, signals obtained from said respective light detecting 
devices, 

changing, relatively, positions of said multi-spot lights or said sheet-shaped 
excitation lights and a position of said DNA sample so as to store said signals in 
sequence, 

collecting and stor i ng said stored signals over a desired range on said 
sample, and 

constructing a fluorescent light pictwe -image from said collected data so ao to 
i nspect said DNA signals . 
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